An evaluation of the Amerlex system for determination of total thyroxine (T4) and total triiodothyronine (T3) is described. The within-and between-batch precisions were acceptable, and analyses of quality control material and linearity studies demonstrated good accuracy at the clinical decision levels. The correlations obtained with NML and Ames T4 and T3 kit methods were highly significant. The Amerlex T4 and T3 methods are rapid, technically simple, and, coupled with excellent precision and accuracy, present significant advantages.
Abnormal levels of total thyroxine (T4) and total triiodothyronine (T3) are generally indicative of thyroid malfunction.' Detection of changes in either is an important step towards the elucidation of thyroid status. In recent years a large number of commercially available in-vitro kits have been developed to measure serum levels. Methodologies differ mainly in techniques for separation of free from bound hormone. Recently, a new separation system (Amerlex) has been developed using latex particles of uniform diameter onto which antibodies have been attached. Advantages claimed for this kit are that liquid reagents and the large antibody surface area associated with uniform particles lead to fast and convenient assays. In addition, as no separating reagents have to be added to the system, the assay provides ease of operation characteristic of solid phase assays coupled with the accuracy and precision of a liquid phase procedure.
This study was devised to assess the Amerlex system by comparison of Amerlex T4 and T3 kits with established methods2-6 employing standard separation techniques. 7 8 Laboratories Inc, Dallas, Texas, USA) were obtained from General Diagnostics.
All directions recommended by the manufacturer of the reagent kits were followed exactly.
Dade Tri-rac Tri-level Radioassay Controls (Lot Nos (Dade Division, Miami, Florida, USA) were obtained from AHS/Australia Pty Limited.
Gamma radiation counting was performed by a NE 1600 (Nuclear Enterprises Limited, Edinburgh, Scotland) for Amersham and NML products and a Packard Model 2002 Tri-carb scintillation spectrometer with modumatic auto-gamma system (Packard Instruments Company Inc, Downers Grove, Illinois, USA) for Ames products. PRECISION Between-batch precision was evaluated by assaying Dade Tri-rac once per day for 10 days. Within-batch precision was evaluated by assaying Dade Tri-rac 15 times in a single batch. A between-batch precision profile was evaluated by assaying each set of standards once per day for 10 days.
Material and methods ACCURACY Accuracy was studied by blind duplicate analysis of a Amerlex T4 RIA kit and Amerlex T3 RIA kits series of quality control material from the Wellcome (The Radiochemical Centre, Amersham, Bucks, Group Quality Control Programme. Seventy-three England) were obtained from Amersham Australia samples, encompassing values extending throughout Pty Limited.
the complete normal and abnormal ranges, were Thyrolute and Seralute T3 (Ames Company, analysed by all T4 kit methods. A similar study was Elkhart, Indiana, USA) were obtained from Ames performed on 87 samples using the T3 kits. Recovery Company.
and cross-reactivity studies were not undertaken, the Tetratab RIA and Tri-tab RIA (Nuclear-Medical manufacturer's stated figures being accepted. 104 
Results and discussion
A comparison of relevant kit features is shown in Tables 1 and 2 .
PRECISION
The within-batch and between-batch precisions for both T3 and T4 are shown in Tables 3 and 4 .
T4
The performance of all T4 kits, except the Ames at the low concentration level, was judged to be standard deviation from an all method consensus mean is shown in Fig. 3 for each of the 12 survey samples assayed. The Amersham kit demonstrated good agreement with the consensus mean for all samples. Both NML and Ames kits displayed variable bias throughout the survey, each showing one survey result more than one standard deviation from the mean.
A"",s NML Amersham •••••• acceptable according to the criteria of Tonks.l? ie, twice the coefficient of variation should be less than 19%. In addition, all T4 kits over the range of values studied were judged to be acceptable by comparison with results obtained from an interlaboratory survey. (Borderline low concentration CV = 13·6%. Normal concentration CV = 13·0% and increased concentration CV = 13·9 %.) There was no significant difference in overall precision among the three T4 kits studied (F-test).
All kits demonstrated comparable precision profiles (Fig. 1) . The highest CV occurred at lower concentrations. The Ames kit was the most precise. However, in light of higher CV values obtained on control sera, this could possibly be explained by its use of aqueous standards in the assay procedure instead of biological matrix preparations. The NML kit produced slightly better precision than Amerlex throughout the normal and increased concentration ranges. '. . TJ standard val... (nmoUI) Fig. 2 Between-batch precision profile of standards for Ames, NML, and Amersham T3 kits.
T3
None of the T3 kits fulfilled the criteria of Tonks-" in the low concentration range. However, the performance of all T3 kits over the range of values studied was judged to be acceptable by comparison with results obtained from an interlaboratory survey.
(Lower limit of normal concentration CV = 18 %, upper limit of normal concentration CV = 13·9 %, and increased concentration CV = 15·9%.) There was no significant difference in overall precision among the T3 kits studied (F-test). All T3 kits demonstrated poor precision at lower concentrations (Fig. 2) . No kit demonstrated superior precision throughout the assay concentration range. .8 I The correlation of the Amersham kit with NML was highly significant (r=0·98, p<O·OOl). In addition, there was a good correlation between Amersham and Ames T4 kits (r=0·95, p<O·OOI).
There was a close correlation between Amersham and NML T3 kits (r=0·91, p<O·OOl). Furthermore, the correlation of the Amersham kit with Ames was highly significant (r=0·96, p<O·OOl).
LINEARITY

T4
All the T4 methodologies were found to be linear throughout the normal and assayed hyperthyroid ranges. NML and Amersham T4 kits displayed linearity to levels well below their stated lower limits of normal, but the Ames kit was found to be non-linear only 5 nrnol/l below the lower limit of the normal range.
T3
Both the N ML and Amersham T3 kits demonstrated good linearity throughout the assay range whereas deviation from linearity occurred below 1·0 nmoljl for the Ames T3 kit.
LITERATURE EVALUATION
T4
The literature supplied in the T4 kits scored 8, 131-, and 10l out of a possible 15 points for the Ames, NML, and Amersham kits, respectively.
T3
The literature supplied in the T3 kits scored 9, 13l, and 9 for the Ames, NML, and Amersham kits, respectively.
Conclusion
T4
The Amersham kit was technically simple and rapid, had good precision and excellent accuracy, and demonstrated linearity over a wide concentration range. The NML kit, though technically more difficult than that of Amersham, had good precision and acceptable accuracy and was linear over a wide concentration range. The Ames kit exhibited poor precision and non-linearity at the critical borderline hypothyroid level though accuracy was within acceptable limits.
T3
Both the Amersham and NML kits were linear over the complete assay concentration range and exhibited acceptable precision at the clinical decision levels. The Amersham kit, however, was technically simpler and more rapid than that of NML and thus more satisfactory for routine use. The Ames kit was technically more difficult and demonstrated nonlinearity in the hypothyroid concentration range though precision was acceptable at the euthyroid and hypothyroid levels.
